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Description 
Technical FleW 

The present invention relates to an intermediate for preparing aromatic amldine derivatives having excellent 
anticoagulant activity based on inhibition of activated blood coagulation factor X (Japanese Patent Application La Id- 
Open (kokai) No. 6-208946), and to a process for preparing the intermedate. 

Background Art 

Japanese Patent Application Laid-Open (kokai) No. 5-208946 discloses, as intermediates for preparing an aromatic 
amldine derivative, a compound represented by formula (3): 



(3) 




wherein R 1 a represents a hyoYogen atom or an alky! group; and R 2 * represents a hydrogen atom, an aBcyl group, a formyl 
_group, an allwc^lgipup.^ra moi^lkylcart»fnc^group, a dialkylcarbamoyl group, a formimldoyl 

group, an alkanoimidoyl group, a benzirridoyl group, a carboxyl group, an afcoxycarbonyl gjoup, a carboxyafcyl group, an 
alkyteartxxiylalkyl group, an arrinoalkyl group, an alonoylamlno group, an alkanoylaminoalkyl group, an araBcyl group, or 
an aralcybxycarbonyl group; 

and salts thereof. This pubication also discloses a process for preparing the compound and salts. 
The process comprises the following steps: 
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wherein R 1 a and R^a have the same definitions as described above and 3 repre se nt s an ethyl goup. That Is. the process 
comprises reacting a compound represented by formtfa (1) (hereinafter referred to as nitrite compound (1)) or a salt thereof 
with ethanol in the presence of an acid; and reacting the thus-formed compound represented by formula <4) or a 
salt thereof with ammonia, to thereby form a compound represented by formula (3) (hereinafter referred to as amidine 
compound (3)) or a salt thereof. 

However, in the process, when R?a is a substituent cleaved by an add (e.g., an alkoxycarbonyl group such as a tert- 
butoxycarbonyi), a by-proAjct is formed, in adcftion, epirnenzation partial/ proceeds to frereby lower the optical purity of 
amid ne compound (3). In order to suppress epimenzation, reaction temperature must be maintained low, which requires a 
period of one week or more for synthesis of amidrne compound (3) from nitrite compound (t) or a salt thereof. Moreover, the 
process is not suitable for large-scale production, in that a large amount of hyfrogen chloride gas and ammonia gas must 
be used. 

Di s closu r e of the Invention 

In vtew of the foregoing, the present inventors have conducted earnest studies, and have found an industrially 
advantageous process for preparing amidine compound (3) or salts thereof, which process perm&s production of the 
compound on a large scale at high yield and with a short reaction time without lowering the optical purity of the target 
compound. 

The process accorcfing to the present invention is expressed by the following reaction scheme I or II: 

Reaction Scheme 1 1 
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wherein R*a represents a hydrogen atom, an alky! group, or an alkanoyl group; and R 1 a and R 2 * have the same definitions 
as described above. 

According, the present invention is directed to a process for producing amidine compound (3) or a salt thereof— or a 
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comport represented by formuta (III) (hereinafter referred to as arrfdme compound (III)) or a saS thereof-which process 
composes reacting nitrite compound (1) or a sart thereot-cr a ccmpcxrid represented by formula (I) (hereafter referred to 
as nitrite compound (I)) or a salt thereof-wfth a hydroxytemine compound; and reducing the thus-formed compound 

(h I re !!!f f ^l!f erre<1 40 38 amWoxlm8 B™**"* (2)) or a salt thereof, or the thus-formed 
compowd represented by formtfa (ll) (hereinafter referred to as amidoxime compound (II)) or a sat) thereof. 

The present Invention Is also directed to amldoxfme compound (2) or salts thereof-or amidoxime compound (II) or salts 
thereof-the compounds and salts being usefd intermediates In the process according to the present invention. 

Best Mode for Carrying Out the Invention 

R'a represents a hydrogen atom or an akyt group. Examples of the afcyi gnx* inducte Inear. branched, or cycle C1-C6 

^(S'n^rf^S^ l^f* en elhyl gro^. a propyl grtM,. an isopropyt rap. a bu* rap. 

an isobutyt gap. a terttxrtyl group, a pentyl group, a hexyl group, a cvdopropyt group, a cydobuM rap a cvdooenM 
group, and a cyctohexyl group. Of these, an alkyl group is preferred. methylgroup ^nZ^S^^Z 
preferred 8S R <&. 

R i J ?^! SentS 3 hydr °9 en atom - an ■** Sroup. a formyl group, an alkanoyl group, a carbamoyl group a 
rrKwoalqflcartenioyI group, a dakylcarbamoyl group, a formimidoyl group, an alkanoMdoyl group, a bennrridovl rap a 

TJ^l^^tl ^^L 9 T P ' 3 Carb ° Xyalkyl S^P- an alkytcarbonylalkyl group, an aminoalkyl grouTan 
akanoytemtno group, an akanoylamirwalxyl group, an aralkyl group, an arakytoxycaitoonvl group, or an akanoyi group 

«f ^wTn^Z.f.t ?2* eXamp T. ,here0f intlude *e «"* «** groups as described in relation to R 1 4 Samples 
ofthe alkanoyl group include a group formed of a linear, branched, or cyclic C1-C6 alkyl group and a carbonyl group 
Specific examples include an acetyl group and a propionyl group. 

Examples of the monoalkvlcarbamoyl group include a carbamoyl group In which one hydrogen atom is substituted with 

8 e !!V b ! anChed - ° r CyC " C C1 ' C6 «"*•. Sroup. Specific examples Include a rn^rto^ytarblmoTgroup a 
rrwrwetrryfcarbamoyt group, and a monoisopropylcarhamoyi group. 

itom^^.n^?^ 9 ?**' inClUde * cartwmo * Sroup in which two hydrogen atoms are substituted with 
linear, branched, or cycle C1-C6 alkyl groups, which may be identical to or different from each other Specific examples 
include a dimethytcarbamoyl group, a dtethytearbamoyl group, and an ethylmethvlcarbamoyi group 

^^^"T,^ 1 9 rou P fe a g rou P formed of an alkyl group and a -C(=NH>- group. Examples include 
a -C(=NH>C„ akyi group such as an acetimidovl group. 

Examples of the akoxycarbonyl group include a group formed of a Inear. branched, or cycle C1-C6 akoxyl croup and a 
carton* group. Specific examples inctede a methoxycarbony) group, an ethoxycarbonvl group, and a tefUwtoxycarbonvl 

Examples of the carboxyakyl group inducte a group formed of a carboxyl group and a Inear. branched, or cycle C1-C6 
aUcytene croup. Specific examptes indude a carboxymefhyl group and a rarboxyethyi group. ^ 

Examples of the alkylcarbonyialkyl group indude a group formed of a linear, branched, or cydfCI-CS alkyl group a 

^Tl^Ll"!!,^; brBnehed> * <** C1 " C6 ***** Specific examples indude a methylcartonWeftyl 
group, a metriyicarbonytethyi group, and a ethylcarbonyknelhyl group. 

E»mp)es of the aminoakyl rap indude a group formed of an amino group and a linear, branched, or cyclfcC1-C6 
afcytene group. Specific examples Include an amtoornetnyi group, an aminoethyl group, and an arrtnopropyl group 

Examples of the alkanoylamino group Indude a group formed of the above-described alkanoyl group and an Imlno 
rap. Specific examples Indude a formylamtno group, an acetytamfno rap. and a prortonyiarrfno group 

Examples oflhe alkanoytarrtnoalkvl group indude a group formed of the above-described akanoytamino rap and a 

" CyC " C C1_C6 a,ky,ene g f0U P- a formytemTmTyl^up an 

acetyiammomethyl rap. a prcpionylaminoethyl group. 

Examptes of the arakyl group Indude a group formed of an aryl group such as a phenyl rap or a naphthv) rap and 
ajo^ranched. or cydlc C1^6 alky.ene group. Specific examples indude a5S, a pSSTa 
tnphenylmethyl rap., and a raphthylnethyl gjoup. 1 8 * 

Examples of the aralkyloxycarbonyl group include a group formed of the above-described aralkyl group and an 
oxycarbonyl group. Specific examptes indude a benzytoxycarbonyl group and a p-ritrobenryloxycarbonyl group 

In the present invention, examples of preferred Rh include a hydrogen atom, an alkanoyl group, an alkoxycarbonyl 
l™* ^^"T^iiT.^ a " ara,kyl 9roup ' w an aralkyloxycarbonyl group. Of these, a hydrogen atom, an acetyl 
group, a tert-butDxycarbonyl group, an acetimiooyl group, a benzyl group, and a benzytoxycarbonyl group are 
more preferred. 

R^a represents a hydrogen atom, an alkyl group, or an alkanoyl group. When R»a is an alkyl group or an alkanoyl 
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group, example alkyl groups and example alkanoyl groups are the same as described in relation to R 1 *. In the present 
invention, R*& Is preferably a hydrogen atom. 

The process according to the present invention wil next be described. 

(Step A) Process for preparing amidoxime compound (2) or a salt thereof or amidoxime compound (II) or a salt thereof 

Amidoxime compound (2) or a salt thereof or amidoxime compound (II) or a salt thereof can be prepared ttrough 
reaction of a hydroxylamlne compound with nltrile compound (1) or a salt thereof or nitrile compound 0) or a satt ttereot 
wnwein nltrile compound (1) or a satt thereof or nitrile compound (I) or a satt thereof * prepared through a method 
described, for example, in Japanese Patent Appf cation Laid-Open (*o*a) No. 5-208946. 

Examples of the hydroxylamlne compound include hydroxylamlne or a salt thereof and an O^hy^amlne or a sat 
thereof such as O^nelhythydroxytarrtne or O^hytrydroxytamine. Such hydroxytamines may be represented by farmta NH 
jO R H, wherein has the same definition as described above. These hydroxytamines may be used as such. e*. in the 
torn of iquid sold, or gas. In the reaction. When the hydroxylarhine compound is Iqdd. the compound may be used asa 
Sire IVanappropriVte solvent whereas when the compound is solid, it may be used as a solution which Is prepared 

by dissoMng the compound in an appropriate solvent 

Examples of preferred hydroxyzine compounds in the present invention include hydrox^amine and ha^ satt ttwseof 
Specific examples Include hydroxylamlne. hydroxylammonlum chloride, and hydroxylammonlum sulfateJWhen they are 
used in the reaction, an aqueous solution of hydroxylamlne. hydroxylammonium chloride andtor hydroxylarnmonium sulfate 

dissolved in an aqueous solution of sodium hydroxide is preferable. ^ , 

Reaction of a hydroxytamine compound with nltrile compound (1 ) or a salt thereof or nltrile compound (I) or a salt thereof 
is preferably canted out In a sotvent 

Examples of the solvent include C1-C6 alcohols such as methanol, ethanol. propanol. t 
tetrahydrofuran and diisopropyl ether; aprotfc polar solvents such as dimethylformamlde and dimethyl sulfoxide, ketones 
such as acetone; and water. These solvents may be used singly or in combination of tuo or more species. 

In the present invention, the solvent is preferably a C1-C6 alcohol or a solvent mixtue containing a C1-C6 alcohol, more 
preferably ethanol or a solvent mixture containing ethanol. 

The solvent is used in an amount of 2-50 ml based on 1 g of nitrile compound (1) or a salt thereof or nrtnle a>rr*»und(l) 
or a salt thereof, preferably 5-15 ml. The reaction is carried out in the temperature range of 0«C to the boiling point of an 
employed solvent for 0.1-48 hours. Preferably, the reaction mixture is refluxed for 1-6 hours. 

The thus-formed amidoxime compound (2) or amidoxime compound (II) can be isolated through «Y^fea««v " 
carrieo out by c«*ng the reaction mixture. Attemativety. amidoxime compound (2) or amidoxime «^h2S£°an1 
crystalled from the reaction mixture as a salt Examples of the salt include mineral aad salts such as hydrochloride and 

sUfate, and organic sulfonates such as methanesutfonate and p-tokjenesJfonate 

the reaction mixture may optionally be subjected to extraction with a solvent such as ethyl acetate, chtoroform, 
dlchloromethane. dichtoroethane. toluene, or butanol. The resultant extract containing amidoxime compound (2) or 
amidoxime compound (II) may be used as is in the subsequent step. 

(Step B) Process for preparing amidine compound (3) or a salt thereof or amidlne compound (III) or a salt thereof 

Amidine compound (3) or a salt thereof may be prepared through reduction of amidoxime compound (2) or a salt thereof 
andTmSne^npound (lll) or a salt thereof may be prepared through reduction of amidoxime compound (M) or a satt 
ZSSISLS. amididme compound (2) or a satt thereof or amidoxime compound (l.)«ra satt thereof may be 
reduced by 1) hydrogenafion by use of a metaic catalyst or 2) reduction in the presence of a metal such as zinc. iron, or 

"trades of metaic catalysts used In hydrogenation include nickel catalysts, patedum wtalysts. ^"l* 
and rhodium catalysts. A nickel catalyst refers to a nickel compound and a nickel compound earned by cartDon. barium 
sXteTISnaSous earth. The same apples to the case of oflier metaUlc catalysts such as pafalun. platinum, and 

^n"L Ca p , 2Ss. a palladium catalyst is preferably used. Examples of palladium catalysts Include palladium M** 
palladium-barium sulfate with barium sulfate serving as a carrier, and palladiunvcarbon. Of these, palladium-carbon is 

^^^unfof a metaic catalyst used in the process may be appropriately determined, and. for example 0.001-0.5 g of 
lO^IaTmlrb^ may bemused with respectTl g of amidoxime compound (2) or a salt thereof or amidoxime 

compound (II) or a salt thereof. . . 

FThvdrogenation by use of a metallic catalyst, examples of a hydrogen source include hydrogen gas. teopropanot. 
sitene formic acid, end a formic acid salt Of these, formic acid is preferably used. The hy*ogen source "«ybeusedhan 
arSfl oM extent or more, and, for exar^e, wten the hydrogen souxe Is fonrtc add. formic add may be used In an 
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amount of 2-10 equivalents. 

Hydrogenation b preferably performed in a solvent Examples of the solvent include chloroform; 
dcWorornethane; cSchtoroethane; toluene; C1-C6 alcohols such as methand. ethanol, propand, Isopropanoi, and butane* 
ethers such as diethyl ether, dOso propyl ether, and tetrahydrofuran; esters such as ethyl acetate and ethyl formate; N,N- 
5 dimethytformamlde; dlmethylsutfoxWe; and water. These solvents may be used singly or m combination of two or more 
species. In the process, C1-C6 alcohols and esters are preferably used, and, of these, ethanol or ethyl acetate is 
parfaJarty preferred. 

The amount of a solvent used in the reaction is 2-25 ml based on 1 g of amidoxime compound (2) or a salt thereof or 
amidoxime compound (II) or a salt thereof, preferably 2-15 ml. The reaction temperature is between 0°C and the boiling 
to point of a used solvent preferably between 5 and 30°C. The reaction time is 0.1-24 hours, preferably 0.5-5 hours. 

Reduction in the presence of a metal such as zinc, iron, or titanium is performed in the presence of an acid such as 
hydrochloric add or sulfuric acid, or a salt such as ammonium hydrochloride, and the metal is used in an amount of 1 
equivalent or more. Reduction in the presence of a metal is preferably performed in a solvent Examples of the solvent 
include C1-C6 alcohols such as methanol, ethanol, propanoi, isopropanoi, and butanoi; N,N-dimethyrforrnamkle; 
15 dmefrytsuffcodde; and water. These solvents may be used singly or in cornb in aton of two or more species. In the process, 
C1-C6 aJcohote are preferably used, and of these, meffrand or ethanol is particularly preferred. 

The amount of the solvent is 2-50 ml based on 1 g of amidoxime compound (2) or a salt thereof or amidoxime compound 
(II) or a salt thereof, preferably 5-15 ml. The reduction temperature is between 0°C and the boiling point of the employed 
solvent, preferably at the reflux temperature. The reduction time is 0. 1-24 hours, preferably 2-8 hours. When reduction is 
20 performed in the presence of a metal, a proton source is preferably used. Examples of the proton source include mineral 
acids such as hydrochloric acid, sulfuric add, and nitric add; salts of the mineral acids; organic acids such as formic 
add and acetic add; and salts of the organic adds. Of these, hydrochloric acid salts such as ammonium hydrochloride are 
preferably used. 

In accordance with needs, the reaction mixture after reduction may be extracted by use of solvents for extraction such as 
ethyl acetate, chloroform, cfichtoromethane, dichkxoethane. toluene, and butand. and subsequently washed with water to 

25 thereby remove an unnecessary add and salt, and the thus-treated reaction mixture may be used in the next step. 

Amidine compound (3) or amidine compound (III) may be purified by crystallization as a salt thereof from the reaction 
mixture or the above-treated reaction mixture. Examples of salts of amidine compound (3) or amicfine compound (III) include 
mineral acid salts such as hydrochlorides, riydrobromioes, hydroiocfides, tetrafluoroboronates, perchlorates, nitrates, and 
sulfates; organic sulfonates -such as methanesulfonates, -2-hydroxyethanesulfonates, p-toluenesulfonates, and 

30 benzenesulfonates; and carboxylic acid salts such as formates, acetates, propionates, butyrates, pivalonates, oxalates, 
malonates, succinates, gluta rates, adipates, tartrates, mateates, marates, mandelates, and benzoates. Of these, 
methanesulfonates, acetates, fumarates, maleates, succinates, mandelates, and benzoates are preferably used, and 
partoiarty maleates are preferably used. 

When R% refers to a hydrogen atom, reduction of amidoxime compound (2) or amidoxime compound (II) may be 

35 performed after o-acyratton by use of an acylating agent After o-acylatton, reduction may be easily performed, which is 
preferable. In this case, previously-acylated amidoxime compound (2) or amidoxime compound (II) may be reduced, or 
these compounds may be reduced in the presence of an acylating agent Preferably, reduction is performed in the 
presence of an acylating agent. In consideration of convenience. 

Examples of acylating agents include add anhydrides such as acetic anhydride, benzoic anhydride, matefc anhydride, 

40 and phthalfc anhydride; mixed add anhydrides prepared from different carboxylic acids or from carboxylic acids and acid 
anhydrides; and add chlorides such as benzoyl chloride and acetyl chloride. Specific examples of mixed add anhydrides 
indude a mixture prepared from formic acid and acetic anhydride. In the process, an acid anhydride and a mixed add 
anhydride are preferably used as an acylating agent 

The amount of acylating agent used in acylation is 1 equivalent or more with respect to amidoxime compound (2) or 

45 amWoxime cornpound (II). In the process, acetic anhydride or a mixed add anhyoride prepared from formic acid and acetic 
anhydride Is preferably used, and the amount of the acytefing agent is equivalent to that of the amidoxime compound (2) or 
amidoxime ccfnpound (II). 

In order to convert the subsffluent (R^a) on the nitrogen atom of the pyrrofidnyl group of amidine cornpound (3) or a salt 
thereof or amidine compound (III) or a salt thereof Into a hydrogen atom, deprotectfon may be performed on amidine 

50 compound ((3) or (III)) or a salt thereof, wherein R^a is a protective group of the nitrogen atom of the pyrrolidine ring, 
including alkoxycarbonyl groups such as a tert-butoxycarbonyl group; aralkyl groups such as a benzyl group; 
arakytcxycarborryj groups such as a benzytoxycartranyl group; and akanoyl groups such as an acetyl group. SpedficaJry, 
deprotecfion may be performed by use of known reactions and methods, such as a method described in "Protective Groups 
in Organic Synthesis. 2nd Edition" by T. W. Green and P. <3. M. Wuts. For example, in the case of an alkoxycarbonyl 

55 pjoup. deprotecfion proceeds easily by reaction with an add. Examples of employed adds Include inorganic adds such as 
hyonxhtortc add and sulfuric add, and organic adds such as methanesurTonic add and p-tduenesutfonrc add. The acid 
may be used in an ecuamount or more, or in great excess with respect to amidine compound ((3) or (III)). The reaction is 
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preferably carried out in a solvent, and examples of empl yed solvents include ethanol, ethyl acetate, toluene, and N,r4- 
cfimethylformamide. These solvents may be used singly or in combination of two or more species. The reaction temperature 
is between -10°C and the boiling temperature of an employed solvent and the reaction time is between five minutes and 10 
hours. 

5 For example, when hydrochloric acid is used as an acid in deprotection, 1-10 ml of an ethanol solution containing 30 

wt% rrydrochtoric acid is used with respect to 1 g of amidine compound (3) or a salt thereof or amidne compound (III) or a 
salt thereof. In this case, deprotection may be performed at room temperature or less for five minutes to two hours. When 
sulfuric acid, methanesulfonte acid, or p-toluenesulfonic acid is used as an acid in deprotection, the acid is used in an 
amount of 1-5 equivalents and deprotection may be performed in ethanol for 1-5 hours with refluxing. 

10 A compound corresponding to amidine compound (3) wherein the substituent (R 2 *) on the nitrogen atom of the 

pyrroldirryl group is a hydrogen atom is represented by the following formutei (3*): 



15 




<3') 



20 

wherein R 1 a is the same as described above. 

A compound corresponding to amidine compound (III) wherein the substituent (R^a) on the nitrogen atom of the 
pyrroidnyi group is a hydrogen atom is represented by the following formuta (lir): 

25 



30 




(III 1 ) 



wherein R 1 a is tie same as described above. 

After reaction or concentration, the compound prepared through the above-described reaction may be purified by 
isolation as a salt of the compound. Examples of the salts include mineral acid salts such as hydrochlorides, 
hydrobromkJes, hydroiodides, tetrafluoroboronates, perch lo rates, nitrates, and sulfates; organic sulfonates such as 
methanesulfonates, 2-hydroxyethanesulfonates, p-toluenesurfonates, and benzenesulfonates; and carboxylic acid salts 
such as formates, acetates, propionates, buty rates, pivalonates, oxalates, malonates, succinates, glutarates, adipates, 
tartrates, maleates, malates, mandetetes, and benzoates. 

40 In the process, a compound and/or a salt of the compound comprises a solvate of the compound and a solvate of the 
salt of me compound. Examples of solvents include water and C1-C6 alcohols. 

The thus-obtained amidine compound ((?) or (III 1 )) or a salt thereof is reacted with alky) acetimidate or a salt thereof, 
to thereby produce alkyl 2-l4-H(3SH-acetimidoyl-3^yrrolW^^ (an 
acetim'doyl compound), which is a compound wherein the nitrogen atom on the pyrroQdne ring or the acetirridoyl group of 

45 amidine compound ((3') or (III 1 )) is substituted, or to thereby produce a salt of the compound. In addition, the thus- 
produced acetimidoyl compound or a salt thereof is hydrolyzed to thereby prepare 2-(4-[[(3S)-1-acetimidoyl-3- 
pyrrolidinyl)oxyJphenyl>3-(7-amidino-2-naphthyl)propionic acid or a salt thereof. In this case, acetimidoylatkm is 
performed, for example, by reaction between amidine compound (3*) or a salt thereof and akyt acetimidate or a salt thereof 
in an appropriate solvent in the presence of a base such as trietrrytarntne, sodium hydroxide, or potassium hydroxide. The 

so thus-prepared acetimidoyl compound or a salt thereof is hydrolyzed In the presence of a mineral add such as hydrochloric 
acid or sulfuric acid or an organic acid such as p-toluenesulfonic acid at -20°C to the reflux temperature; The 
aforementioned acetimidoylation and hydrolysis are described in Japanese Patent Application Laid-Open (kokat) No. 5- 
208946. 

55 Example 1 



Ethyl (2S)-3-[7-amino(r^xy™ 
pyrrofidiriyljoxylaherryllpr^ 
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t* m ~S ^^lf ( ^ 9) W3S ****** h 3 5N at < ueou3 «>'"«on of sodium hydroxide (76 ml) at room 
temperature glutton was added to ethanol (520 ml) with stirring. Ethyl (2S)-2K4HI(3S)-1-tert*utoxyeait)ony^ 
py^my^h^ylj^r^yano-a-naphtyopropionate (51.46 g) was suspended it , Z resultant s3o7aT rS 
^TTl^J 0 ^^ reAoin9 for2 hourswitn **** «ter heat After compteSon of reaction was confirmed (trough 
^^SS^SZ^' 1 \^ n * m ^ vvas teft to cooT. and a precipitated inorganic s^TrenSS 
mrou9 !\™^:? 1e ™ s subjected to crystallization at room temperature overnight with stirring. Water (520 ml) 
^! ^ 0m&1 SUSpenSton and 0,6 resuHant was further stirred fir 3 hoursXm^pST 

^fdrin^ cry^j^collected through filtration with suction. After being air-dried tor one day. the crystals were 
«fed at 50-C under reduced pressue for 8 nous, to tr>ereby yield 53.14 g of the target cemp^ 

1 3H-NMR (DMS04* ref. TMS=0.00 ppm) 6 : 

Se (W. br^ ( } ' (1H ' d ' J=9HZ) ' 7 67 <1H> 8) * 7 - 7 ® 7 9 (3Hl m >> 8 09 < 1H - * 

FAB-MS : 548 (M+1), 532 

Exampte 2 

Ethyl <2SKH7-an^2-naprW2^(^ maleic add salt 

vHSJT 8 ARer *• mrate Was concentrated under reduced pressure, ethyi acetate (100 Zt^IZZSl 

acW (1.161 g) were added to the residue. The resultant mixture was heated at 85'C for 10 minutes with stirring After the 
mature was cooled, precipitated crystals were collected through filtration. The crystals were dried at 50"C under reduced 
pressure, to thereby yield 5.168 g of the target compound. 

'AH-NMR (OMSOda. ref. TMS=0.O0pom) l : 

«h J^^^L 139 ,^ J=6H2)l 19 ® 2 - 2 < 2H ' 31@3.6 (6H. m), 3.9@4.2<3H. m). 4.95 (1H. m). 6.02 
^ ! X , S ( ' * J=9H2)> 7 29 (2H> d - >9H * 7 62 < 1H ' *»• J=8 ' 1H2 >. 7 74 OH. dd. j=8. 1Hz). 7.85 (1H s) 7 96 
(1H. d.J=8Hz). 8.08 (1H.d.J=8Hz). 8.34 (1H.S). 8.96. 9.40 (each 2H.br). * ' * 



Example 3 

Ethyl <2S)^7-arrfdino-2Hiaphty^ ^hydrochloride 

Hydroxytammonium sulfate (1.64 g) was dissolved in a 5N aqueous solution of sodium hydroxide (3 8 ml) at room 
temperate. The resUtant solution was added to ethanol (52 ml) with stirring In the resurtant rrixture was suspended ethvl 

wlthea^ donate (5.15^1^^2 

w^^ed s^ and refluxed for 4 hours. After completion of reaction was confirmed through TLC (cZotorm: 
acetone - 3.1). the resultant mature was left to cool and concentrated under reduced pressure The residue was rfssrfwri 
TUT 0 !"** 8Cetate (5 ° ml) and W3ter f^')- ^ ethyl acetate phase was J|S wSS 
^LSSj^f" ^„ St * J i W1 * ^ ^^^"yfroxyimino)^^ 

rS rIPteny ' lpr0pk,nate ^ acctate - 10% Palladlutvcarbon (0.548 g) v4s s^pended fr^otufloTTo 
™ «™f*ormed suspension were added acetic anhydride (0.95 ml) and formic acid (1.90 ml) at 15°C with stirring After 
*Jf 1 mb *^* as 15 ' C 'or 2 hours and completion of reaction was confirmed. 30% hydrogen cNoride^ttanol <27 

ml) vvas added and the resultant mixture was further subjected to stirring at 15°C for 30 mWeT ZcomZn o 
^ITT"™* throUSh HPLC ' me solvent was concentrated to about half the amount under reduced KurT 
Ethanol (27 rtj was added to the thus-concentrated solution and the resultant mixture was diluted fotawed by filtration for 
SZSZttTI?? ^ fiBrate W3S concentrated at reduced pressure. The residue was a^to^tT^ S 
!lSSr?ll ^L temP8ratUre - ThC thu ^°" ned solution was purified though column Proctography 

L^^^l P ^ er ^ syn!h8Sized adsorbent (styrene-<xvi n yfcer IZ ene polymer OIAION HP-20) while a 
mixture of water and acetomtrOe was used as a solvent A small amount of diluted hydrochloric add was added tome 
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fraction containing the target compound. The resultant mixture was dried to ^^^J^,^^- 
obtain 4 62 a of the target compound. The thus-obtained ethyl {2S)^-amidlrK)-2-naphtyl>.2H4flpS)^ 
pyrrolldlnylloxy|phenyl]proplonate dihydrochloride was found to be Identical to the compound obtained from synthesis 
described in Example 34 of Japanese Patent Applcation LaWOpen (kokai) No. 5-208946. 

Reference Example 1 

(2S)^4-n(3SM-ace«rridoyl-3^^ add dihydrocNortde. 

((2SV2-l4HI(3Sh1-ace«N<toy»^yrrolidrr^ "*» ^ h5 ^ oc |^J^Lrt ) 

v«s obtolnedftrough the method described in Example 34, 40. or 46 of Japanese Patent Application LaidOper K*o*ai) 
No 5-208946 by use of ethyl (2S)-2-«4-l[(3S)-1-fart-butaxycari»r^ 

propionate (123.1 g. Optical purBy: 99.7%). Optical purity of the thus-obtained compound was 94.8%de when measured 
under the HPLC condfflons described In Example 46 of the specification of the above puMcallon. 

Example 4 " " 

(2S)-214-a(3SH-acefirrido*3-^^ acid . < sh ^ ocWori<te - 

Ethyl <2S)^7-ar™dir»-2-naphtyl).^^^ dihydrochloride (4.60 g) obtain* Ifrwn 

the synthesis described In Example 3 was used in the method described in Example 40 or 46 of Ja^nese Patent 
ADdicalion Laid-open </to*a.) No. 5-208946. to thereby obtain the target compound (4.35 g). Optical purity of the thus- 
STJ^Ss 99.l4de when measured under the HPLC conditions desaibed in Example 46of t^eaficatton 
of^boWpublication. Further, through treatment similar to that described in Example 62 of the ^fcatton of 
the above publication. (2S>2-(4-n(3S)-1-acetimUoy^^ acid 
hydrochloride pentahydrate was obtained. 

Industrial AppicabiHy 

Throu^ a process disclosed in Japanese Patent Application Laid-Open '{kokai) No. 5-208946; i.e.. 
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{wherein Et represents an ethyl youp end Boc represents a terUutaxycartwnyl <rou» a /2SV24<urf^\.i. I ,r^rw^ L ^ 
In contrast through a process ecconfng to the present Invention: I.e., 



<la) 




(II*) 



(Ilia) 



{wherein Et and Boc have the same definitions as described above}, compound (Ilia) is derived fmm m™,^ ,■«, ^ 
an optica, purity of 99.7 % de. in this case, the obtained con^nd^IaTn^ 

saxsT -- <see *~ 4) ■** ***»*« - - ^ti^i?a^t 

The process according to the present invention is advantageous In that it can produce on an inn.****! 



Claims 

1. A process for producing a compound represented by formula (2) or a salt thereof: 




(2) 



^SS!!^ hydTO ?T «om or an alcyt group: represents a hydrogen atom, an alky) group, a formyl 

S3 m S^S^ 3 m ° n0alky,Cart>am0yl 9'°"P. a dialkytearbamoy. group a fLirZJ 
gra*. an aftano.rr.doyl grot*, a benzMdoyl gro*, a carboxyl grot*, an akoxycaroonyt gro^. a cafeoxyaftyt groj 
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m , alkytearbonylalkyl group, an aminoalkyl group, an alkanoylamlno group, an alkanoylaminoallcyl group, an aralkyl 
group, or an aralKyloxycarbonyl group; and R 3 * represents a hydrogen atom, an alkyl 9W«"f^JW 
which process comprises reacting a hydroxyzine compound with a compound represented by formula (I) or a salt 

thereof: 




wherein R 1 a and R*a have the same meanings as defined above. 
2. A process for producing a compound represented by formuta (3) or a salt thereof: 




NR2 (3) 



wherein R 1 a and R*a have the same meanings as 
represented by formula (2) or a salt thereof: 



defined above; which process comprises reducing a compound 



(2) 




wherein R 1 a, R\ and R*a have the same meanings as defined above. 
3. A process for producing a compound represented by formuta (3) or a salt thereof: 




(3) 



wherein R*a and R*a have the same meanings as defined above; which process comprises reacting a hydroxyzine 
compound represented formula (1) or a salt thereof: 
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wherein R% and have the same meanings as defined above; to thereby obtain a compound 
formuta (2) or a salt thereof: 



represented by 



10 



15 



20 



25 



30 



35 




^ R ^i ( ?r»s s 33 defined abcve; and ^ 

4 ' r B ,SS^^SC^X 0, ^ S <1,and<2) - R **»-»*»«*«" a*-^ W . 

6. The process according to daim 2. wherein in formulas (2) and (3). R*a is an alkanoyl group, an alkoxycarbonyt »oup 
an aralkyl group, or an arakytaxycarbonyl grot*. y youp> 

a The process according to daim 3, wherein in formulas (1), (2). and (3). R*a is an alkanoyl group, an alkoxycarbonvl 
grot*, an arakyl group, or an arakytoxycarixnyl grot*. ^ y 

deprotecting a compound of formula (3) or a salt thereof obtained through the process as described in claim 5 
wherein RH i is an alkanoyl group, an alkoxycarbonyl group, an aralkyl group, or an aralkyloxycarbonyl group to 
thereby yield an alkyl 3-(7-amjdr^2^phthyl)-2W[(3S)-3-^^ or a salt thereof^ 

reacting the alkyl 3^7-amidin(v2-naphthyl^iH[(3S)-3-pyrrolidinyl]oxy]phenyl]propionate or a salt thereof with 
3^7-arritfno-2^aphthy1)propionate or a salt thereof; and (hen ' r 

StteSrf alky ' ^K^- 1 - 3 ^"^?*™ 1 " 1 "*'^^ or a 



40 



45 



50 



a ^ ( ^£<Cb2^^ 801(1 " a 

deprotecting a compound of formula (3) or a salt thereof obtained through the process as described in dalm« 
wherein is an alkanoyl group, an alkoxycarbonyl group, an aralkyl group, or an aralkyloxycarbonyl group to 
thereby y-eW an alkyl 3^7^dSno-2.«*» 1 lhyO-2^ or a sail thereof 

f ? a .? n9 !l! 1 ! lkyl ^ 7 " amWin ^ 2 - na P^y^^[(3S)-3-pyrrolidinyl)oxyJphenyl)propionate or a salt thereof with 

^^TZZ^T^ 1, to yfeW 3n ^ ^IC^H-^idVpyrro.id^X^ 

3^7^olno-2wiaphlhyl)proplonate or a salt thereof; and then 

^ 3,kyl 2WI( ^ H ~ areto ^^ p ^ ,Wl ^ or a 



55 



9. A compound represented by formula (2) or a salt thereof: 
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(2) 



wherein R\ R 2 *. and R'a have the same meanings as defined above. 

1tt Afcyi 3^mir**hydroxyirnir*^^ 
a salt thereof . 

11. Afcyt 3^^rx*riydroxyirrfno)^^ 

pyn^(finyl)oxylphenyi]propioriate or a salt thereof. 

12 Akyt 3^-«rfno(riy<haylrrf^^ or a salt hereof. 

11 The process according to claim 1. wherein the compound represented by formtfa (1) is a compound of foimula (I): 



(I) 




wherein and R*a have the same meanings as defined above, and the compound represented by formula (2) is a 
compound of formula (II): 




wherein R 1 a, R'a, and R 3 d have the same meanings as defined above. 
14. The process according to claim 2. wherein the compound represented by formufe (2) Is a compound of formula (II): 




wherein R'a, R\ and R 3 * have the same meanings as defined above and the compound represented by formula (3) is 
a compound of f omnia (|||): 
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(III) 



wherein R*a and R^a have the same meanings as defined above. 
15. The process accordmg to daim 3, wherein the compoaid represented by forrrtla (1) is a comport of formula (I): 



(I) 




wheretn R*a and R*a have the same meanings as defined above, and the compound represented by formula (2) is a 
compound of formula (II): 



(ID 



wherein R 1 a, H\ and R 3 a have the same meanings as defined above, and the compound represented bv formula (3\ 
Is a compound of formula (III): 7 19 



(III) 





wherein R*a and R*a have the same meanings as defined above. 

ia The process according to datm 13. wherein In formulas (I) and (II), R^a Is an alkanoyl group, an alkoxycarbonyl 
group, an araJkyl group, or an araKytoxycarbonyl group. 

17. The process according to claim 14, wherein in formulas (II) and (in), R*a is an alkanoyl group, an alkoxycarbonyl 
group, an arakyl group, or an aralcykaxycarbonyl group. 

ia The process according to daim 15, wherein In formulas (I), (II), and (III). R*a is an alkanoyl group, an alkoxycarbonyl 
group, an araJkyl group, or an araikytoxycarbcrr/i group. 

ia A process for producing (2S)-2W{(3S)-1-acetimidoyk^ 
add or a salt thereof, which comprises: 

deprotecfing a compound of formula (111) or a salt thereof obtained through the process as described In daim 17, 
wherein R^a is an alkanoyl group, an alkoxycarbonyl group, an aralkyl group, or an aralkytoxycarbonyl group, to 
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thereby yield an alkyl (2S>:H7-amHino-2-naphthyl>2^ or a salt 

uiereoT, 



rrydroryzing tie akyl (2S^4^(3SH-acetirrictoyKH^ 
or a salt thereof. 



2a A process for producing (2S>2W[(3SH-acetimWoyl^^ 
acid or a salt thereof, which comprises: 

deprotecfing a compound of formula (III) or a salt thereof obtained through the process as described in claim 18. 
wherein R 2 * is an alkanoyl group, an alkoxycarbonyl group, an aralkyl group, or an aralkyloxycarbonyl group, to 
thereby yield an alkyl <2S)^-amHinc-2-naphthylV244^ or a salt 



reacting the alkyl <2S)-3K7-amidino-2-naphthyl>2W^ or a salt thereof 

with alkyl acetimktate or a salt thereof, to thereby yield an alkyl (2S)-244-l[(3S)-1-acetimidoyl-3. 
pyrroBdnyiJoxyfeher^ or a salt thereof; and then 

hydroryzing the aKyf (2S)-2M(3SH-acetirrfdoyW^^ 
or a salt thereof. 



21. A compound represented by formula (II) or a salt thereof: 



wherein R\ R\ and R 3 * have the sane meanings as defined above. 

22. Alkyl (2S^3^^no(hydro)(yirnino)meftTV^ 
pyrrofidirryQoxylphenylt^ or a salt thereof. 

23c Alkyl (2S)^^nino(hydrcocyirrt 

pyrroli<Srryi]oxy]pheny^^ or a salt thereof. 

24 Alkyl (2S)-^7-amlnc<hydroxy^ or a salt 




thereof; 



H 2 N 




NR 2 



(ID 



thereof. 
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